Cite as Różańska D, Waśkiewicz A, Regulska-Ilow B, et al. Relationship 
Introduction
The European Society of Cardiology has emphasized that low socioeconomic status as well as other psychosocial factors (e.g., lack of social support, stress at work and in family life, depression, anxiety) increase the risk of developing cardiovascular disease (CVD) and contribute to a worse prognosis of CVD treatment. 1 Kollia et al., based on a 10-year follow-up observation, proved that there is a consistent inverse relation between socioeconomic status and the incidence of CVD. 2 In a study conducted by Kozakiewicz et al. in a random Polish population, increase in socioeconomic status was related to a decreased proportion of high CVD risk subjects in the overall study population and in participants aged 30-39 years. 3 Taking into account the fact that an unhealthy diet is also one of the risk factors for the development of CVD, it is worth knowing what sociodemographic factors have an impact on diet quality. Kwaśniewska et al., based on results obtained in the Multi-centre National Population Health Examination Survey in Poland (Project WOBASZ), observed that sociodemographic factors associated with fruit and vegetable consumption included: gender, age, place of residence, and health status self-assessment. 4 Other authors showed that factors such as gender, age and level of education had a significant impact on the nutritional value of the diets of people residing in Świętokrzyskie voivodeship. 5 One of many values that can be used to describe diet quality is glycemic load (GL). It is calculated based on the glycemic index (GI) of food and the available carbohydrate content in the portion of the consumed food. Glycemic load provides an indication of glucose available for energy or storage following a carbohydrate-containing meal. It classifies food as having low (≤10), medium (>10 -<20) or high GL (≥20). 6 The results of many studies have shown that high dietary GL plays an important role in increasing the risk of CVD development. 7, 8 The mechanism of impact of high dietary GL on the human body can be diverse and can lead to several disorders which have been observed by, among others, Murakami et al. 9 Their cross-sectional study conducted among 1,354 Japanese women aged 20-78 years showed that dietary GL was independently negatively correlated with high-density lipoprotein (HDL)-cholesterol, and positively correlated with fasting triacylglycerol and glucose level in blood. 9 Other authors have observed that the intake of high GI/ GL foods may increase the risk of type 2 diabetes and lead to oxidative stress. 10, 11 Taking into account the arguments that dietary GL may be related to the risk of CVD development and that CVD occurs more often among people with lower sociodemographic status, it seems important to known which sociodemographic factors also have an influence on dietary GL. This is also relevant in view of the fact that there are no Polish studies concerning this topic.
The aim of the study was to assess the relationship between the sociodemographic and lifestyle factors, health status self-assessment and dietary GL in adult Polish population based on the WOBASZ II study results.
Material and methods
The study group consisted of a representative group of the Polish adult population aged ≥20 years who participated in the project WOBASZ II conducted in the years 2013-2014. The assumption and methods of WOBASZ II, including the method of sample drawing, have been previously described by Drygas et al. 12 This study was conducted among 5,690 participants (2,554 men and 3,136 women), who completed the 24-hour dietary recalls, based on which the dietary GL was computed. Moreover, the study participants were asked if they were on a diet (none, reducing diet, low fat/low cholesterol/ antidiabetic, other, e.g., anti-allergic) during the study.
The sociodemographic factors analyzed in this study included: age (which was categorized as: <35 years old, 35-49 years old, 50-64 years old, ≥65 years old), size of the population center (small, medium, large) inhabited, level of education (primary, secondary, higher), net monthly income per member of family (<1,000 PLN, 1,000-2,000 PLN, 2,000-3,000 PLN, >3,000 PLN), marital status (married, others: single, widow/widower, divorced, separated), smoking status (current smoker, former smoker, never-smoker), and level of physical activity during leisure time (low, moderate, high). Physical activity was assessed at a low level when there was no physical activity such as jogging, cycling, swimming, or gardening for at least 30 min a day or only occasional activity (once a month, several times a month, several times a year); middle level -physical activity such as jogging, cycling, swimming, or gardening for at least 30 min a day, every second or third day or once a week; high level -physical activity as given above every day or almost every day. Moreover, the study participants were asked for their health status self-assessment (very good and good, moderate, poor and very poor).
The nutritional value of the daily food rations (DFRs) was assessed with the use of Food Composition Tables. 13 The GL values were computed based on the digestible carbohydrate content in the portion of the individual foods and the GI values of these foods, using the following formula:
The total GL of each diet was calculated by summing the GL values of the foods consumed. There is no Polish database with the GI values of foods, so they were taken from international tables wherein GI values were determined experimentally for different food products and dishes. [14] [15] [16] However, the GL values for typical Polish dishes which do not exist in international tables were computed based on their recipes described in the Food Composition Tables. 13 In order to assess the sources of GL of all foods and dishes, taking into account their nutritional value, they were classified into the following groups: dairy, refined and unrefined grains, sweets, vegetables, fruits, dried fruits, nuts and cocoa, potatoes and potato products, soups, juices, sweetened beverages, mixed dishes, alcoholic beverages, and others. Dietary GL strongly depends on energy intake and the amount of carbohydrates in the diet, 17 therefore, for the analysis of values of dietary GL in this study, they were calculated for energy intake (GL/1,000 kcal), as it was done by other authors.
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Statistical analysis
The obtained results were summarized by average (X) and standard deviation (SD). Dietary GL was adjusted for energy intake (GL/1,000 kcal). The differences in the nutritional values of the diets between 2 groups were compared using Mann-Whitney U test. The differences in the GL values of the diets between more than 2 groups were compared with the Kruskal-Wallis test. The results obtained were considered to be statistically significant at p < 0.05. Statistical analysis was performed using SAS software v. 9.2 (SAS Institute, Cary, USA). Table 1 shows a comparison of GL, energy and macronutrient intake of diets between men and women. The average GL in men's diets was significantly higher than in women's diets (163.6 ±72.2 vs 124.1 ±54.2); however, GL/1,000 kcal was significantly higher in women's diets than in men's diets (74.0 ±15.9 vs 71.2 ±15.7). Energy intake as well as the intake of all macronutrients was significantly higher in the DFRs of men than of women. The percentage of energy from proteins and fats was significantly higher in the diets of men than in the diets of women, while the percentage of energy from carbohydrates was significantly lower for men's diets than for women's diets.
Results
The contribution of food groups in the dietary GL of men and women participating in the study is summarized in Table 2 . The main sources of GL in the DFRs of men as well as in the DFRs of women were refined grain products (44.0% and 35.3%, respectively) and sweets (20.2% and 24.9%, respectively). Table 3 shows the relationship between dietary GL (GL/1,000 kcal) and sociodemographic factors X ±SD -average ± standard deviation; 95% CI -95% confidence interval. in the study population by sex. Dietary GL/1,000 kcal increased significantly with the age of participants: among men aged <35 years, it was on average 70.3 ±15.5 and among men aged ≥65 years it was 73.9 ±15.6, while among women it was on average 73.5 ±15.7 and 76.5 ±16.1, respectively. Significant differences in dietary GL/1,000 kcal were also observed depending on the size of the population center inhabited -the lowest was found in the DFRs of participants living in large population centers. The level of education also determined the GL value of the diets significantly: dietary GL/1,000 kcal of the diets decreased with increasing level of education, both in men and women. Moreover, dietary GL/1,000 kcal decreased significantly as the income increased. Marital status of the study group was not related to dietary GL/1,000 kcal. Table 4 shows the relationship between dietary GL/1,000 kcal and sociodemographic factors in the overall study population. The relationships observed in the overall study population were similar to those observed among men and women separately, aside from the marital status -dietary GL/1,000 kcal observed in the diets of married people was significantly lower than among others. The relationship between GL/1,000 kcal and selected lifestyle factors in the study population by sex is presented in Table 5 . The highest GL/1,000 kcal was observed in the diets of participants who declared low physical activity. Smoking status did not affect the GL/1,000 kcal in the diets of men. In contrast, among women, the lowest GL was observed in the DFRs of former smokers.
The lowest GL/1,000 kcal was observed in the diets of those participants who defined their health status as very good and good compared to those who defined their health status as moderate, poor or very poor ( Table 6 ). The dietary GL/1,000 kcal was not significantly determined by the type of diet declared by the respondents (Table 7) .
Discussion
Dietary GL is a value resulting from the amount of carbohydrates in food and their GIs. The average GLs were different between men's and women's diets; however, in both groups the main source of GL included refined grains followed by sweets. Products in these groups have high GI and are rich in carbohydrates and therefore their consumption has a dominant influence on the total GL. The contribution of other food groups in dietary GL was below 10%. The contribution of all grain products in total GL in the women's diets was 43%, which was similar to the results obtained among women participating in the Australian Longitudinal Assessment of Ageing in Women, where the contribution of grain products in total GL was 40.9%. 18 However, in the diets of Australian women sweets were the source of 13.6% of GL while in the Polish women it was 24.9%. It is also worth noting that in the DFRs of Australian women, fruits have almost 2-fold higher contribution to total GL compared to the DFRs of Polish women (14.2% vs 7.6%), while the contribution of vegetables was similar and amounted to 2.8%. Taking into account the abovementioned differences, it can be assumed that the diets of women from the study population contained less fruits and more sweets than the diets of Australian women. 18 The contribution of all grain products in total GL in the studied men's diet was 50.8%, which was more than in the diets of Swedish men, where these products were the source of 36.7% of total GL. 19 On the other hand, in the DFRs of the men studied, potatoes and potato products were the source of 3.0% of GL, while in the DFRs of Swedish men it was 12.7%. However, a similar contribution of sweets (20.2% vs 22.6%, respectively) and fruits (5.0% vs 5.2%) in the diets of men from both groups was observed. 19 The GL in the diets of Polish women was higher compared to Australians (124.1 vs 115.0 per 1,000 kcal), while the GL in the diets of Polish men was lower compared to Swedes (163.6 vs 211.0 per 1,000 kcal). 18, 19 Differences between food contribution in dietary GL among the abovementioned countries show that various dietary habits have an influence on dietary GL.
As was mentioned before, dietary GL is associated with energy intake. To minimize the influence of very low and very high energy diets on the dietary GL in this study, dietary GL was calculated per 1,000 kcal. Such calculation made it possible to compare the presented results with other authors, who also adjusted their results to the energy value of the diet. 10, [20] [21] [22] [23] [24] In this study, the relationships between sociodemographic factors such as age, size of the population center inhabited, level of education and net monthly income per member of family, and the value of dietary GL/1,000 kcal were found. We have observed that dietary GL/1,000 kcal increased with age, which was also observed by other authors. 10, 20, 21 However, in the Krishnan et al. study conducted in US black women, energy-adjusted GL was negatively associated with age. 22 We have also observed that dietary GL/1,000 kcal was lower among people residing in large population centers compared to those from small population centers. The same significant relationship was found for total GL. There are few studies which have examined such relationships; however, Hlaing et al. found a significantly lower total GL among people from suburban in comparison to urban areas in Myanmar. 23 Another factor that was related to dietary GL was the level of education. Higher level of education among the Polish population was related to lower GL/1,000 kcal, and also to lower total GL. Villegas et al. observed a similar relationship in middle-aged Chinese women. Among people from the 5 th quintile of energy-adjusted GL, there were significantly fewer people with college education (6.3%) and significantly more people with no education (36.5%) in comparison to the 1 st quintile (19.8% and 7.4%, respectively). 10 In the present study, an inverse relationship between the net monthly income per family member and dietary GL/1,000 kcal was observed. Villegas et al. also found that higher income was more often found among middle-aged Chinese women whose diets had low GL (energy-adjusted). 10 These 3 factors (place of residence, level of education and income) may be connected to each other because the level of education of people living in rural areas is often lower and people with lower level of education often have lower income. Such relationships were observed in the WOBASZ study conducted between 2003 and 2005. 25 In small population centers, 75.4% of men had elementary education, 19.9% had secondary education and 4.7% had university education, while in large population centers these percentages were 47.7%, 37.8% and 14.5%, respectively. Moreover, in small population centers, 83.0% of men reported that their net monthly income per member of family was <700 PLN, 15.4% reported 700-1500 PLN and 1.6% reported more than 1500 PLN. Similar observations were noted in the group of women. 25 What is interesting is that marital status in the study population did not have any impact on dietary GL/1,000 kcal. Levitan et al. showed that marital status was related to dietary GL in the group of Swedish men. 21 In the 4 th quartile of energy-adjusted GL, compared to the others, the percentage of married men was the lowest and the percentage of single men was the highest. However, the highest percentage of divorced men was observed in the 1 st quartile of dietary GL. On the other hand, there was a similar percentage of widowed men in every quartile of dietary GL. 21 Besides the abovementioned sociodemographic factors, we also included 2 lifestyle determinants in our analyses: level of physical activity and smoking status. The 1 st one was to a large extent related to the GL/1,000 kcal of the diets in the study population. Sahyoun et al. in the Health, Aging and Body Composition Study did not observe significant differences in physical activity between participants from different quintiles of energy-adjusted dietary GL. 24 However, in postmenopausal Spanish women from the PREDIMED study, the highest level of physical activity (185.0 METs-h/w) was noted among the participants from the 1 st tertile of energy-adjusted GL compared to the 2 nd (162.8 METs-h/w) and 3 rd (171.8 METs-h/w) tertiles. 20 On the other hand, Krishnan et al. found the highest percentage of US black women with vigorous physical activity in the 5 th quintile of energy-adjusted GL in comparison to other quintiles. 22 In middle-aged and older Swedish men, the highest level of physical activity (58.6 min/ day) was observed in participants from the 4 th quartile of energy-adjusted GL in comparison to other quartiles (1 st -53.9 min/day, 2 nd -56.7 min/day, 3 rd -57.6 min/day). 21 Smoking status was associated with dietary GL/1,000 kcal only in the diets of women -the lowest GL was found in the DFRs of former smokers. However, the results of other studies differ between each other. Krishnan et al. observed the highest rate of cigarette use in US black women from the 1 st quintile of energy-adjusted GL compared to the other groups. 22 Among Swedish men, the lowest percentage of never-smokers (31.4%) was found in the 1 st quartile of energy-adjusted GL compared to the 2 nd , 3 rd and 4 th quartile (37.7%, 40.1% and 40%, respectively). Taking into account former and current smokers, an inverse relationship was found. 21 On the other hand, Castro-Quezada et al. did not observe significant differences in the percentage of current smokers, former smokers and never-smokers among Spanish women between tertiles of energy-adjusted dietary GL. 20 Based on the study results, it was also shown that the health status self-assessment was related to the value of dietary GL/1,000 kcal, in contrast to the type of declared diet. People who assessed their health status as good and very good had significantly lower dietary GL than other people. Such relationships have not been analyzed by other authors. Probably the health status self-assessed as poor or very poor may be caused, among others, by unhealthy lifestyle, including unhealthy diet. However, such analyses were not assessed in this study.
Conclusions
Nutritional education about the proper selection of products that are sources of carbohydrates in the diet should be addressed mainly to people with low sociodemographic status, such as people in the older age group, living in small population centers, with lower levels of education and lower income, and also to people with lower levels of physical activity. Greater awareness of the choices of carbohydrate products is recommended to improve the quality of diet in these groups of people.
